Classification 
and 
medical important insect.


Insect identification and classification are two closely related but not identical topics.
Identification of insects (and other organism) is concerned with putting names to individual's species. Classification on the other hand involves the arrangement of such species in some orderly fashion. To many people, identification of insects is a tedious and academic exercise which has little practical value. Accurate identification of a pest is the most important step to be taken in dealing with it as name provides in the key to all published information. Insects must be correctly identified. Insect identification also has some practical spin off.Species of insects are so numerous that some orderly arrangement is necessary to bring order out of chaos and to allow us to find our way around us.No system of classification of living organisms is perfect however, and 
Revision of detail is being continuously made with advancing knowledge.

Insect names:-
The system of scientific names applied to insects is that which now used universally for almost all groups of living organisms. This is the binomial system of Latin names devised by the Swedish naturalist Linnaeus some 200 year ago.The name is written in genetic and species name (specific name). 
Insects are identified applying different possible ways.
a) Use of Key.
b) Identification Service.
c) Visual recognition.

Although most of the insects are divided into 29 orders, only about half that number is of economic importance and. If we restrict interest to those associated with plants, the number is reduced even further. Three main categories are recognized above the species level. 
Thus species are grouped into genera, genera into families and families into orders. 
Some importance characters of phylum Arthropods and its important classes Insecta, Arachnida and Crustacea.

Phylum; Arthropoda
General characters:

1. Arthropoda are triplobastic, bilaterally symmetrical, metamerically segmented animals.
2. Body is covered with thick chitinous cuticle forming an exoskeleton.
3. Body segments usually bear paired lateral and jointed appendages.
4. Musculature is not continuous but comprises separate striped muscles.
5. Body cavity is haemocoel. The true coelom is reduced to the spaces of the genital excretory organs.
6. Digestive tract is complete, mouth and anus lie at opposite ends of the body.
7. Circulatory system is open with dorsal heart and arteries but without capillaries.
8. Respiration through general body surface, by gills in aquatic forms, tracheae or book lungs in terrestrial forms.
9. True nephridia are absent. Excretion by coelomoducts or malpighian tubules or green or coxal glands.
10. Cilia are entirely absent from all parts of the body.
11. Sexes are generally separate and sexual dimorphism is often exhibited by several forms.
12. Fertilization in internal. Development is usually indirect through larval stages.
13. Parental care is also often well marked in many arthropods.

In the Arthropoda there are five classes i.e. Crustacea, Myriopoda, Insecta, Arachnida and Onychophora (Paripattus)..  Out of the five classes, three classes of phylum Arthropoda are important in public health because some of them are acting as vectors or reservoir of different parasite/ pathogens. Important characters of the classes are stated below which help them to separate each other.

Class Crustacea

· Crustacea are mainly aquatic, mostly marine, few fresh-water and few live in moist places on land while few parasitic forms.
· Body is covered externally by chitinous cuticle.
· Body is bilaterally, triplobastic and divisible into three regions head thorax and abdomen.
· Head consists of six fused anterior segments and bears a median eye, a pair of compound eyes and five pairs of appendages, i.e. a pair of antennules, a pair of antenna, a pair of mandibles and two pairs of maxillae.
· Head is often fused with few or all the thoracic segments to form the cephalothorax.
· Thorax and abdomen bear a pair of bimarous appendages in each segment.
· Respiration takes place either by the general surface of the body or by the gill.
· Body cavity is divided into compartment, most of which contain blood. True coelom is greatly reduced and is represented by the cavities of reproductive organs.
· Blood vascular system comprises a dorsal contractile heart communicating by vulvular ostia with an inclosing pericardial sinus.
· Excretory organs are particularly modified coelomoducts which may either maxillary glands or antennary (green) glands.
· Nervous system consists of a brain united by oesophageal connectives with ventral nerve cords.
·  Sexes are separate or united. Sexual bimorphism is common.
· Development includes metamorphosis with free larval stage.

Examples: Cyclops, crabs, lobsters etc.


Class Arachnida 

· Arachnida are air-breathing, mostly terrestrial arthropods.
· Body is usually distinguished in two regions, cephalothorax or prosoma and abdomen or opisthosoma/
· Cephalothorax bears sessile usually simple eyes, two pairs of jointed appendages, the chelicera and pedipalpi and four pairs of legs.
· Antenna and true jaws are absent.
· Abdomen is usually without appendages but sometimes ends in a telson.
· Respiratory organs are varied, I terrestrial forms are tracheae and book lungs and in aquatic forms book gills.
· Heart is dorsal and tubular.
· Excretory organs are malpighian tubules or coxal glands or both.
· Sexes are separate but sexual dimorphism is not conspicuous.
     -	 Development mostly direct.
Examples: ticks, mites, scorpion, spiders etc.

Class Insecta

· Insects are air-breathing mostly terrestrial and rarely aquatic arthropods.
· Body is divided into three distinct regions, head, thorax, and abdomen.
· Head consists of six fused segments and bears a pair od compound eyes, a pair of antennae and mouth parts adopted for chewing, biting, piercing and sucking, siphoning or sponging types.
· Thorax comprises three free segments, each bearing a pair of jointed legs and two of wings borne on the second and third segment.
· Abdomen comprises 7-11 segments and devoid of appendages.
· Liver is absent but salivary glands are usually present.
· Heart is elongated tubular and is divided into eight chambers situated into abdomen.
· Respiration by branchial tracheas.
· Excretion by malpighian tubules.
· Sexes are separate.
· Development is sometimes direct, more usually complicated by metamorphosis.

Examples: Mosquitoes, flies, lice, cockroaches etc.

In the table below is given an outline classification of insects. Some of them are public health importance.

Table. 1	An outline classification of insects

	Subclass I Ametabola (= Apterygota)

	Adults wingless (primitive condition). 
No metamorphosis.
Moulting occur.
 Adult.

	
	
	                 Common name

	Order  1
	Thysanura
	three pronged bristle tails, silverfish

	           2
	Diplura
	two-pronged  bristle tails

	           3
	Protura
	proturans

	           4
	Collembola
	springtails

	
Adults usually winged (but may be  secondarily wingless).
Metamorphosis occurs.
Do not moult once adult (except for mayflies).

It is further divided into:
Division A.  Hemimetabola (= Exopterygota)
Division B.  Holometabola (= Endopterygota).





	Division A Hemimetabola (= Exopterygota)
Metamorphosis incomplete.

No true pupal stage.
Wings developed externally in nymphal stages

	5
	Orthroptera        
	Crickets , Grasshopper, Locust.      

	6
	Grylloblatidea        
	Grylloblata  sp.                 

	7
	Blattaria             *    
	Cockroach ,         

	8
	Phasmida"              
	Stick  insect                  

	9
	Mantodea              
	Praying Mantis                   

	10
	Dermaptera          
	Earings (Fosficula )                        

	11
	Diploglossara         
	Hemimcreus

	12
	Plecoptera             
	Stoneflies, Salmon flies                      

	13
	Isopteran              
	Termites, White ants                       

	14
	Zoraptera                
	Zorotypus                     

	15
	Embioptera             
	Oligotoma                

	16
	 Corrodentia            
	 Book lice, Bark lice, Dust lice                                     

	17
	Mallophaga              
	  Bird lice                                   

	18
	Anoplura             *
	Human lice(Pediculus)                              

	19
	Ephimerida      
	Mayflies (Ephemera)                       

	20
	Odonata                
	Dragonflies, Demsel flies                  

	21
	Thysanoptera       
	Thrips                             +

	22
	Hemiptera          *
	Cicades,  Aphids, Bugs.                      



Some author included Phasmida, Mantodea and Blattaria in one order
Dictyoptera. Similarly Anoplura and Mallophaga in a order Phthiraptera


	Division B Holometabola (= Endopterygota)   b 
Metamorphosis complete.

Pupal stage present.
Wings developed internally in pupal stages

	            23
	Megaloptera
	Corydalus, sialis

	            24
	Neuropteran       
	Licewing           

	            25
	Raphidiodea
	Snake flies, Serpent Flies

	            26
	Mecoptera            
	Scorpionflies            

	            27
	Tricoptera            
	Caddisflies (Philopotamus)        

	            28
	Lepidoptera          
	Butterflies ,moths          

	            29
	Coleoptera          
	Beetle, weevils      

	30
	Strepsiptera
	Stylops

	31
	Hymenoptera          
	Sawflies,, ant, bees, wasp         

	32
	Diptera                *  
	Flies including mosquitoes   

	33
	Siphonaptera       *
	Fleas                    +



* These orders include the insects which are important because they transmit different pathogens which cause diseases such as malaria, leishmaniasis, plague, pediculosis etc.

Table 2. Distinguishing characters of different classes of phylum Arthropoda of medical importance.

	Sl.No.
	Characters
	Insecta
	Arachnida
	Crustacea

	1
	Body division
	Three: head
	Two: 
	Two: 

	
	
	i.     head
	i. cephalothorax
	i. cephalothorax

	
	
	ii.    thorax
	ii. Abdomen
	ii. Abdomen

	
	
	iii.  Abdomen
	
	

	2
	Legs
	Three pairs
	Four pairs
	 Five pairs 

	3
	Antennae
	One pair
	No
	 Two pairs

	4
	 Wings
	One or two pairs but not present in some species
	None 
	None 

	5
	Where found
	On land
	On land
	In water

	
	
	
	
	




Table 3.  Medical importance Arthropods with the diseases transmitted by them

	Sl.no.
	Common name
	Order 
	Vector 
	Disease 
	Pathogen 

	1
	Mosquitoes 
	Diptera 
	Anopheles minimus
An.  fluviatilis,
An. annularis
An. maculates
An. willmori
	Malaria 
	Plasmodium 
    vivax          
     falciparum
     malariae
     ovale

	2
	
	
	Culex tritaeniorhynchus
	Japanese encephalitis
	JEV

	3
	
	
	Culex quenquifaciatus
	Filariasis 
	Wuchereria bancroftl

	4
	
	
	Aedes aegypti
	Dengue 
	Dengue virus

	5
	
	
	Aedes aegypti
	Yellow
fever
	Yellow fever virus

	6
	Sandfly 
	Diptera 
	Phlebotomus argentipes
	Leishmaniasis (kala0azar)
	Leishmania 

	7
	Blackflies 
	Diptera 
	Simulium 
	Onchocerciasis (river nlindness)
	Onchocercus vulvulus

	8
	Houseflies 
	Diptera 
	Musca domestics
	Most of the pathogens
	Different diseases

	9
	Tsetse fly
	Diptera 
	Glissina 
	Trypanosomiasis  (Sleeping sickness)
	Trypanosome 

	10
	Flea 
	Siphonaptra 
	Xenopsylla cheopis
	Plague 
	Yersenia pestis

	11
	Lice 
	Anopleura 
	Pediculus 
	Endemic typhus
	

	12
	Bed bug
	Hemiptera 
	Cimex
	Hepatitis (in Africa)
	

	13
	Cockroach 
	Blattelldae
	Blata 
	Most of the pathogens
	Different diseases

	14
	Bug 
	Hemiptera 
	Reduviid dug
	Chagas disease
	

	15
	Hard tick
	Ixodidae 
	ixodes
	typhus
	Recurrentia ricktsii

	16
	Sift tick 
	Argasidae 
	Ornithodorus 
	Tick born relapsing fever
	Borrelia duttoni

	17
	Mites 
	Sarcoptis 
	Sarcoptis scabies
	Scabies 
	

	18
	
	
	
	
	



Table 4.	List of vector and arthropod  borne diseases:

	Sl.no
	Arthropods
	Diseases transmitted

	1
	Mosquitoes
	Malaria, filaria, JEV, viral fever (viral haemorrhagic fever i.e. yellow, dengue, haemorrhagic fever).

	2
	Houseflies
	Typhoid and paratyphoid fever, diarrhoeas, dysentry, cholera, gastro-enteries, amoebiasis, helminthic infections, polymyolitis, conjunctivitis, trachoma, anthax, yaws etc.

	3
	Sandfly
	Kala-azar, oriental sore, sandfly fever, oraya fever.

	4
	Tsetse fly
	Sleeping sickness

	5
	Louse
	Endemic typhus, relapsing fever, trench fever, pediculosis

	6
	Rat flea
	Bubonic plague, endemic typhus, chiggerosis, hymenolepsis diminuta. 

	7
	Black fly
	Onchocerciasis

	8
	Cockroaches
	Enteric pathogens.

	9
	Reduviid bug
	Chagas disease

	10
	Hard ticks
	Tick typhus, viral encephalitis, tick paralysis, human babesiosis, 

	11
	Soft tick
	Q fever, relapsing fever

	12 richettsial-poxris, tick parlysis,
	Trumbiculid mite
	Scrub typhus, richettsial-pox

	13
	Itch mite
	Scabies

	14
	Cyclops
	Guinae-worm disease, fish tapeworm.


































